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Maize Diversity



Maize Diversity
There is often more diversity in  a single village in Mexico than in 
the entire country of the United States.

Edgar Anderson, 1946



Percentage of Area Sown to Non-Improved Maize 



Diversity of Culinary  Uses
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Environments too Small and Specific to 
be Served by Hybrid Breeding 

Programs



Yields in Santiago Yaitepec of 
Native Maize and Hybrid 

Native Maize Hybrid



Maize Landrace Improvement Project 
has focused on improving  food 
security of subsistence farmers



Characteristics of subsistence 
farming in Mexico

– Save and select seed
– Consume their own grain
– Inherit seed from their ancestors
– Grow multiple races, colors, and textures in a single 

village for specific dishes
– Plant to have enough to feed their family.
– Are reticent to invest time and resources in producing 

excess grain if there is no clear market.
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Community Based 
Participatory 
Plant Improvement



Participatory Plant Breeding

Photo: Flavio Aragon



Planting of Farmer Seed Samples 
within the Community 



Training Courses 



Harvest 



Field Day Demonstrations 



Community Evaluation 



Participatory Improvement of Native Maize in Marginalized
Areas of Oaxaca:  San Antonio Nduayaco

Altitude: 2300 masl
Climate: Highland semi-arid
Index of Extreme Poverty: 49%
Migration Rate: 60%
Soil Type: stony,  red  sandy loam, 2.3% OM, 20% slope, 
low in potasium, pH6.0
Biotic Stresses: White Grubs, Tar Spot, Turcicum
Type of Maize: Chalqueño (cajete), Conico (temporal)
Abiotic Stresses: Drought, Frosts



Planting Systems 
San Antonio Nduayaco

Cajete- Deep planting 1-3 months 
before initiation of rains

Temporal – at initiation 
of rains



Trials of Plant Spacing and Fertility in 
the Cajete System 

Cajete- Deep planting 1-3 months 
before initiation of rains

Grain yield at 70 and 140 cm with
0, 50, and 100% of fertilization 



Genotype Management Interaction 
Maiz de Cajete San Antonio Nduayaco
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Production Costs of Treatments
No 
fertilizer

Fert. 50% (3.6 -
20-25 NPK)

 Fert. 100% (7.2-
40-50 NPK) Mycrorrhiza

Land Preparation
Plowing $350/team 4 teams/ha 1400 1400 1400 1400
Planting 
Landrace Seed $7/kg 22 kg/ha 154 154 154 154
Labor  $150/day 12 1800 1800 1800 1800
Fertilization
18-46-0 0 418.47 836.94 0
KCL 352.8 705.6 0
Micorriza 0 0 0 150
Application Labor $150/ person 0 150 300 0
Transport  fertilizer $ 50/sack 0 85.5 171 0
Pest Control
Seed Treatment 372.6 372.6 372.6 372.6
Cultivation $300/team 2 teams/ha 600 600 600 600
Labor  $150/day 3 450 450 450 450
Manual weeding 4 laborers 600 600 600 600
Karate (2 aplic) 0.25 lt/ha 300 300
Aplication Labor $ 150/person 300 300
Harvest
Labor $ 150/person 300 600 750 600
Shelling 300 600 750 600
Transport from field 300 600
Total  ($/ha) 5976.6 8483.37 10090.14 6726.6


Datos acame y peso grano

		DATOS AGRONÓMICOS DE MAIZ CAJETE.    LOCALIDAD SAN ANTONIO  NDUAYACO. CICLO PV- 2015																						F.S.= 31 de marzo						Parcela útil= 15 m²																		PU= 4 surcos de 5.6 m a .67 m

						Plantas 		Altura 		Altura		Floración		Floración		Acame								Cobertura				Mazorcas		No. Mazorcas				Peso de		calif. Visual		Calif. Visual		Mancha 		PESO GRANO		PESO		FACTOR DE		% HUMEDAD

		No. Parc		Trat.		 Totales		Planta (cm)		Mazorca (cm)		Masculina		Femenina		Raiz		Tallo		% acame raíz		% acame tallo		No. Plan mala cob		% plantas mala cob		totales		Podridas		% pudricion		Campo (kg/PU)		planta		mazorca		Asfalto		MAS OLOTE (kg/PU)		GRANO (Kg/PU)		DESGRANE				FH		FS		RG (kg/ha) 14% humedad

		1		F1+V1+D1		62		195.6		115.6		107		113		17		10		27.4		16.1		2		3.23		55		4		7.27		5.56		3		3		3		4.90		4.15		0.85		12.4		1.0186046512		666.66		3198

		2		F1+V1+D2		65		181.6		95.4		107		113		47		17		72.3		26.2		3		4.62		48		2		4.17		3.02		3		3		2		2.75		2.30		0.84		12		1.023255814		666.66		1723

		3		F2+V1+D1		27		145.6		57		107		113		9		8		33.3		29.6		3		11.11		17		5		29.41		0.5		5		5		1		0.50		0.40		0.80		11		1.0348837209		666.66		276

		4		F2+V1+D2		60		141.2		59.6		107		113		4		10		6.7		16.7		0		0.00		17		2		11.76		0.7		5		4		2		0.60		0.50		0.83		11.1		1.0337209302		666.66		402

		5		F3+V1+D1		56		149		66.8		107		113		18		15		32.1		26.8		1		1.79		36		9		25.00		2.04		3		3		2		1.80		1.45		0.81		12.5		1.0174418605		666.66		1115

		6		F3+V1+D2		58		171.6		94.8		107		113		23		9		39.7		15.5		0		0.00		32		5		15.63		1.5		3		3		3		1.40		1.10		0.79		11.6		1.0279069767		666.66		808

		7		F4+V1+D1		37		142.8		65		107		113		10		6		27.0		16.2		0		0.00		18		8		44.44		0.38		5		5		2		0.40		0.30		0.75		10.6		1.0395348837		666.66		198

		8		F4+V1+D2		35		143.8		63.2		107		113		22		8		62.9		22.9		1		2.86		20		3		15.00		0.94		5		4		2		0.80		0.63		0.78		11.9		1.0244186047		666.66		502

		9		F4+V2+D2		38		126.8		60		118		121		13		6		34.2		15.8		3		7.89		10		5		50.00		0.36		3		5		2		0.33		0.25		0.77		11.3		1.0313953488		666.66		190

		10		F4+V2+D1		37		140		73.2		118		121		9		7		24.3		18.9		0		0.00		11		3		27.27		0.48		4		5		1		0.40		0.33		0.81		10		1.0465116279		666.66		272

		11		F3+V2+D2		64		178		93.8		118		121		36		7		56.3		10.9		0		0.00		40		8		20.00		3.2		3		2		1		2.30		2.13		0.92		14.5		0.9941860465		666.66		1960

		12		F3+V2+D1		58		217.8		127.2		118		121		18		6		31.0		10.3		2		3.45		47		3		6.38		4.54		2		2		1		3.60		3.10		0.86		15.8		0.9790697674		666.66		2552

		13		F2+V2+D2		43		167.8		81		118		121		9		10		20.9		23.3		0		0.00		21		4		19.05		0.72		4		4		1		0.70		0.50		0.71		11.6		1.0279069767		666.66		352

		14		F2+V2+D1		41		148		67.4		118		121		7		6		17.1		14.6		0		0.00		18		5		27.78		1.16		4		3		2		1.00		0.80		0.80		12.7		1.0151162791		666.66		628

		15		F1+V2+D2		56		193		114.2		118		121		8		7		14.3		12.5		5		8.93		43		2		4.65		0.41		2		2		0		3.20		2.70		0.84		16.2		0.9744186047		666.66		225

		16		F1+V2+D1		57		183.8		102.2		118		121		10		4		17.5		7.0		4		7.02		37		2		5.41		3.64		2		2		3		2.90		2.50		0.86		14.2		0.9976744186		666.66		2087

		17		F1+V3+D1		61		214.4		139.2		119		123		12		6		19.7		9.8		5		8.20		46		3		6.52		5.8		2		2		1		4.53		3.80		0.84		12.7		1.0151162791		666.66		3296

		18		F1+V3+D2		46		211.4		126.8		119		123		16		8		34.8		17.4		1		2.17		23		4		17.39		2.94		2		2		1		2.23		1.90		0.85		13.8		1.0023255814		666.66		1678

		19		F2+V3+D1		48		176.2		97		119		123		14		9		29.2		18.8		1		2.08		25		7		28.00		1.9		3		3		2		1.50		1.25		0.83		13.3		1.0081395349		666.66		1064

		20		F2+V3+D2		52		175		87.4		119		123		9		4		17.3		7.7		0		0.00		27		3		11.11		1.36		3		3		1		1.10		0.90		0.82		13.2		1.0093023256		666.66		749

		21		F3+V3+D1		63		200.6		112.2		119		123		7		9		11.1		14.3		2		3.17		46		7		15.22		4.38		1		2		2		3.40		2.80		0.82		15.3		0.9848837209		666.66		2368

		22		F3+V3+D2		55		186.6		103		119		123		14		9		25.5		16.4		0		0.00		20		2		10.00		1.58		3		2		1		1.20		0.98		0.81		12.6		1.0162790698		666.66		870

		23		F4+V3+D1		46		169.8		90.8		119		123		15		8		32.6		17.4		1		2.17		21		10		47.62		0.9		3		3		2		0.65		0.45		0.69		11.7		1.026744186		666.66		426

		24		F4+V3+D2		35		140.4		65.4		119		123		14		8		40.0		22.9		0		0.00		8		2		25.00		0.3		5		5		2		0.25		0.20		0.80		10.8		1.0372093023		666.66		166

		25		F4+V4+D2		34		134.4		66.2		117		121		12		6		35.3		17.6		0		0.00		14		5		35.71		0.54		4		4		1		0.45		0.30		0.67		11.9		1.0244186047		666.66		246

		26		F4+V4+D1		40		158		71.2		117		121		11		6		27.5		15.0		0		0.00		14		6		42.86		0.62		3		4		1		0.50		0.40		0.80		10.3		1.0430232558		666.66		345

		27		F3+V4+D2		49		152.2		85		117		121		18		6		36.7		12.2		1		2.04		17		5		29.41		0.6		3		3		1		0.55		0.40		0.73		12.4		1.0186046512		666.66		296

		28		F3+V4+D1		54		196.8		100		117		121		16		13		29.6		24.1		1		1.85		37		3		8.11		2.94		2		2		1		2.40		2.00		0.83		13.2		1.0093023256		666.66		1649

		29		F2+V4+D2		43		155.2		69.2		117		121		6		4		14.0		9.3		0		0.00		22		3		13.64		1.46		3		3		2		1.10		0.90		0.82		12.7		1.0151162791		666.66		808

		30		F2+V4+D1		44		173.6		83.8		117		121		8		5		18.2		11.4		1		2.27		27		7		25.93		2.18		3		2		2		0.88		0.70		0.80		13.2		1.0093023256		666.66		1173

		31		F1+V4+D2		56		192.8		111.4		117		121		14		4		25.0		7.1		1		1.79		33		4		12.12		3.56		2		2		2		2.85		2.35		0.82		16.1		0.9755813953		666.66		1909

		32		F1+V4+D1		58		201.2		115.2		117		121		14		9		24.1		15.5		2		3.45		48		3		6.25		4.9		1		1		1		3.85		3.23		0.84		12.9		1.0127906977		666.66		2771

		33		F3+V1+D1		60		165		82.6		107		113		18		14		30.0		23.3		0		0.00		36		4		11.11		2.22		3		2		1		1.95		1.60		0.82		11.3		1.0313953488		666.66		1252

		34		F3+V1+D2		57		167.4		83		107		113		14		14		24.6		24.6		3		5.26		25		10		40.00		1.02		3		3		1		0.90		0.73		0.81		13.5		1.0058139535		666.66		551

		35		F4+V1+D1		31		113		52.6		107		113		4		9		12.9		29.0		0		0.00		7		2		28.57		0.2		5		5		2		0.15		0.13		0.83		10.8		1.0372093023		666.66		115

		36		F4+V1+D2		33		111		46.4		107		113		6		8		18.2		24.2		0		0.00		15		6		40.00		0.36		5		5		1		0.35		0.25		0.71		11.6		1.0279069767		666.66		176

		37		F2+V1+D1		55		139.2		59.4		107		113		8		6		14.5		10.9		1		1.82		20		4		20.00		1.44		5		3		1		1.20		1.00		0.83		12.1		1.0220930233		666.66		818

		38		F2+V1+D2		41		120.4		62		107		113		5		4		12.2		9.8		0		0.00		4		2		50.00		0.14		5		5		2		0.10		0.10		1.00		9.8		1.0488372093		666.66		98

		39		F1+V1+D1		57		152.4		71.8		107		113		12		5		21.1		8.8		1		1.75		30		8		26.67		1.6		3		2		2		2.10		1.80		0.86		13.4		1.0069767442		666.66		921

		40		F1+V1+D2		50		153.4		75		107		113		19		6		38.0		12.0		2		4.00		22		5		22.73		0.92		3		2		1		0.78		0.60		0.77		12.3		1.0197674419		666.66		484

		41		F1+V2+D2		51		172		100		118		121		15		5		29.4		9.8		3		5.88		20		6		30.00		1.9		3		2		1		1.60		1.10		0.69		14.5		0.9941860465		666.66		866

		42		F1+V2+D1		61		167.4		84.6		118		121		10		8		16.4		13.1		1		1.64		31		7		22.58		2.46		3		2		2		1.75		1.50		0.86		15.9		0.9779069767		666.66		1375

		43		F2+V2+D2		29		139		63		118		121		6		6		20.7		20.7		0		0.00		6		4		66.67		0.24		4		5		1		0.20		0.15		0.75		10.2		1.0441860465		666.66		125

		44		F2+V2+D1		41		166.4		80.4		118		121		6		8		14.6		19.5		1		2.44		12		5		41.67		0.52		4		3		1		0.50		0.40		0.80		10.5		1.0406976744		666.66		289

		45		F4+V2+D2		27		118.6		55.8		118		121		7		3		25.9		11.1		0		0.00		9		4		44.44		0.3		5		5		1		0.25		0.20		0.80		9.8		1.0488372093		666.66		168

		46		F4+V2+D1		49		158.6		72.6		118		121		10		9		20.4		18.4		1		2.04		13		3		23.08		0.84		3		2		1		0.70		0.58		0.82		12		1.023255814		666.66		471

		47		F3+V2+D2		50		186		98.4		118		121		24		6		48.0		12.0		1		2.00		20		8		40.00		1.44		3		2		1		1.13		0.93		0.82		13.4		1.0069767442		666.66		795

		48		F3+V2+D1		56		183.4		98.2		118		121		21		7		37.5		12.5		2		3.57		27		9		33.33		1.92		3		2		2		1.60		1.35		0.84		12.8		1.0139534884		666.66		1095

		49		F3+V3+D1		61		199.2		111.8		119		123		10		6		16.4		9.8		3		4.92		37		5		13.51		4.96		2		1		2		4.03		3.50		0.87		13.2		1.0093023256		666.66		2902

		50		F3+V3+D2		49		196		118.4		119		123		8		9		16.3		18.4		2		4.08		32		10		31.25		3.2		3		2		3		2.70		2.30		0.85		12.7		1.0151162791		666.66		1845

		51		F4+V3+D1		56		164.4		74.2		119		123		12		7		21.4		12.5		1		1.79		20		5		25.00		1.68		3		2		2		1.40		1.15		0.82		14.4		0.9953488372		666.66		916

		52		F4+V3+D2		48		147		61.8		119		123		10		11		20.8		22.9		1		2.08		26		12		46.15		1.3		4		3		1		1.20		0.95		0.79		12.3		1.0197674419		666.66		700

		53		F2+V3+D1		54		175		90.2		119		123		14		9		25.9		16.7		0		0.00		30		6		20.00		2.4		3		2		2		2.00		1.60		0.80		13.3		1.0081395349		666.66		1290

		54		F2+V3+D2		36		151.6		74.6		119		123		5		7		13.9		19.4		0		0.00		10		4		40.00		0.54		5		2		2		0.50		0.40		0.80		10.3		1.0430232558		666.66		300

		55		F1+V3+D1		62		180.4		124		119		123		11		7		17.7		11.3		1		1.61		47		5		10.64		4.68		2		1		2		3.68		3.05		0.83		14.2		0.9976744186		666.66		2583

		56		F1+V3+D2		58		189.4		109.4		119		123		9		4		15.5		6.9		3		5.17		32		4		12.50		4.24		1		1		2		3.00		2.50		0.83		18.6		0.9465116279		666.66		2230

		57		F1+V4+D2		56		200		110.8		117		121		18		6		32.1		10.7		1		1.79		25		3		12.00		2.68		3		2		2		2.00		1.70		0.85		16.6		0.9697674419		666.66		1473

		58		F1+V4+D1		57		215		122.2		117		121		14		5		24.6		8.8		2		3.51		40		8		20.00		5.14		2		1		1		4.00		3.45		0.86		13.2		1.0093023256		666.66		2983

		59		F2+V4+D2		40		180.6		91.6		117		121		9		6		22.5		15.0		0		0.00		14		4		28.57		0.74		4		2		1		0.65		0.53		0.81		12		1.023255814		666.66		408

		60		F2+V4+D1		67		190.4		104.8		117		121		6		14		9.0		20.9		3		4.48		40		6		15.00		3.66		3		1		2		3.10		2.50		0.81		13.6		1.0046511628		666.66		1977

		61		F4+V4+D2		52		167.6		79.8		117		121		13		9		25.0		17.3		0		0.00		18		3		16.67		0.54		3		3		2		0.50		0.40		0.80		9.8		1.0488372093		666.66		302

		62		F4+V4+D1		43		166.2		94.8		117		121		7		7		16.3		16.3		3		6.98		21		6		28.57		1.52		4		3		2		1.20		1.00		0.83		12.2		1.0209302326		666.66		862

		63		F3+V4+D2		67		199.4		115.8		117		121		14		7		20.9		10.4		2		2.99		41		7		17.07		3.78		2		2		2		3.00		2.80		0.93		17		0.9651162791		666.66		2270

		64		F3+V4+D1		62		217.6		114		117		121		9		4		14.5		6.5		2		3.23		46		4		8.70		7.9		1		1		2		5.98		5.20		0.87		14.1		0.9988372093		666.66		4578

				Variedades de maíz cajete:						Densidades:				Fertilización																										Mancha asfalto 1= Resistentes; 3=susceptible

				V1= Andrés Jiménez Jiménez						D1= 40797 2 pl/mata 0.7m						F1=		Balanceada

				V2= Isauro Pérez Pacheco						D2= 40797 4 pl/mata 1.4 m						F2=		Micorriza

				V3= Juan Guillermo Alvaro												F3=		50% F.Q.

				V4= Salvador Raúl												F4=		Testigo Absoluto																 





Hoja2

		DATOS AGRONÓMICOS DE MAIZ CAJETE.    LOCALIDAD SAN ANTONIO  NDUAYACO. CICLO PV- 2015																												F.S.= 31 de marzo						Parcela útil= 15 m²																		PU= 4 surcos de 5.6 m a .67 m

												Plantas 		Altura 		Altura		Floración		Floración		Acame								Cobertura				Mazorcas		No. Mazorcas				Peso de		calif. Visual		Calif. Visual		Mancha 		PESO GRANO		PESO		FACTOR DE		% HUMEDAD

		No. Parc		Trat.		Tratamiento		Rep		Plantas emergidas		 Totales		Planta (cm)		Mazorca (cm)		Masculina		Femenina		Raiz		Tallo		% acame raíz		% acame tallo		No. Plan mala cob		% plantas mala cob		totales		Podridas		% pudricion		Campo (kg/PU)		planta		mazorca		Asfalto		MAS OLOTE (kg/PU)		GRANO (Kg/PU)		DESGRANE				FH		FS		RG (kg/ha) 14% humedad

		1		F1+V1+D1		1		1		68		62		195.6		115.6		107		113		17		10		27.42		16.13		2		3.23		55		4		7.27		5.56		3		3		3		4.9		4.15		0.847		12.4		1.0186046512		666.66		3198

		2		F1+V1+D2		2		1		71		65		181.6		95.4		107		113		47		17		72.31		26.15		3		4.62		48		2		4.17		3.02		3		3		2		2.75		2.3		0.836		12		1.023255814		666.66		1723

		3		F2+V1+D1		3		1		64		27		145.6		57.0		107		113		9		8		33.33		29.63		3		11.11		17		5		29.41		0.5		5		5		1		0.5		0.4		0.800		11		1.0348837209		666.66		276

		4		F2+V1+D2		4		1		89		60		141.2		59.6		107		113		4		10		6.67		16.67		0		0.00		17		2		11.76		0.7		5		4		2		0.6		0.5		0.833		11.1		1.0337209302		666.66		402

		5		F3+V1+D1		5		1		69		56		149.0		66.8		107		113		18		15		32.14		26.79		1		1.79		36		9		25.00		2.04		3		3		2		1.8		1.45		0.806		12.5		1.0174418605		666.66		1115

		6		F3+V1+D2		6		1		72		58		171.6		94.8		107		113		23		9		39.66		15.52		0		0.00		32		5		15.63		1.5		3		3		3		1.4		1.1		0.786		11.6		1.0279069767		666.66		808

		7		F4+V1+D1		7		1		70		37		142.8		65.0		107		113		10		6		27.03		16.22		0		0.00		18		8		44.44		0.38		5		5		2		0.4		0.3		0.750		10.6		1.0395348837		666.66		198

		8		F4+V1+D2		8		1		74		35		143.8		63.2		107		113		22		8		62.86		22.86		1		2.86		20		3		15.00		0.94		5		4		2		0.8		0.625		0.781		11.9		1.0244186047		666.66		502

		9		F4+V2+D2		9		1		75		38		126.8		60.0		118		121		13		6		34.21		15.79		3		7.89		10		5		50.00		0.36		3		5		2		0.325		0.25		0.769		11.3		1.0313953488		666.66		190

		10		F4+V2+D1		10		1		68		37		140.0		73.2		118		121		9		7		24.32		18.92		0		0.00		11		3		27.27		0.48		4		5		1		0.4		0.325		0.813		10		1.0465116279		666.66		272

		11		F3+V2+D2		11		1		67		64		178.0		93.8		118		121		36		7		56.25		10.94		0		0.00		40		8		20.00		3.2		3		2		1		2.3		2.125		0.924		14.5		0.9941860465		666.66		1960

		12		F3+V2+D1		12		1		68		58		217.8		127.2		118		121		18		6		31.03		10.34		2		3.45		47		3		6.38		4.54		2		2		1		3.6		3.1		0.861		15.8		0.9790697674		666.66		2552

		13		F2+V2+D2		13		1		72		43		167.8		81.0		118		121		9		10		20.93		23.26		0		0.00		21		4		19.05		0.72		4		4		1		0.7		0.5		0.714		11.6		1.0279069767		666.66		352

		14		F2+V2+D1		14		1		67		41		148.0		67.4		118		121		7		6		17.07		14.63		0		0.00		18		5		27.78		1.16		4		3		2		1		0.8		0.800		12.7		1.0151162791		666.66		628

		15		F1+V2+D2		15		1		60		56		193.0		114.2		118		121		8		7		14.29		12.50		5		8.93		43		2		4.65		0.41		2		2		0		3.2		2.7		0.844		16.2		0.9744186047		666.66		225

		16		F1+V2+D1		16		1		66		57		183.8		102.2		118		121		10		4		17.54		7.02		4		7.02		37		2		5.41		3.64		2		2		3		2.9		2.5		0.862		14.2		0.9976744186		666.66		2087

		17		F1+V3+D1		17		1		65		61		214.4		139.2		119		123		12		6		19.67		9.84		5		8.20		46		3		6.52		5.8		2		2		1		4.525		3.8		0.840		12.7		1.0151162791		666.66		3296

		18		F1+V3+D2		18		1		67		46		211.4		126.8		119		123		16		8		34.78		17.39		1		2.17		23		4		17.39		2.94		2		2		1		2.225		1.9		0.854		13.8		1.0023255814		666.66		1678

		19		F2+V3+D1		19		1		64		48		176.2		97.0		119		123		14		9		29.17		18.75		1		2.08		25		7		28.00		1.9		3		3		2		1.5		1.25		0.833		13.3		1.0081395349		666.66		1064

		20		F2+V3+D2		20		1		74		52		175.0		87.4		119		123		9		4		17.31		7.69		0		0.00		27		3		11.11		1.36		3		3		1		1.1		0.9		0.818		13.2		1.0093023256		666.66		749

		21		F3+V3+D1		21		1		65		63		200.6		112.2		119		123		7		9		11.11		14.29		2		3.17		46		7		15.22		4.38		1		2		2		3.4		2.8		0.824		15.3		0.9848837209		666.66		2368

		22		F3+V3+D2		22		1		62		55		186.6		103.0		119		123		14		9		25.45		16.36		0		0.00		20		2		10.00		1.58		3		2		1		1.2		0.975		0.813		12.6		1.0162790698		666.66		870

		23		F4+V3+D1		23		1		66		46		169.8		90.8		119		123		15		8		32.61		17.39		1		2.17		21		10		47.62		0.9		3		3		2		0.65		0.45		0.692		11.7		1.026744186		666.66		426

		24		F4+V3+D2		24		1		76		35		140.4		65.4		119		123		14		8		40.00		22.86		0		0.00		8		2		25.00		0.3		5		5		2		0.25		0.2		0.800		10.8		1.0372093023		666.66		166

		25		F4+V4+D2		25		1		72		34		134.4		66.2		117		121		12		6		35.29		17.65		0		0.00		14		5		35.71		0.54		4		4		1		0.45		0.3		0.667		11.9		1.0244186047		666.66		246

		26		F4+V4+D1		26		1		74		40		158.0		71.2		117		121		11		6		27.50		15.00		0		0.00		14		6		42.86		0.62		3		4		1		0.5		0.4		0.800		10.3		1.0430232558		666.66		345

		27		F3+V4+D2		27		1		79		49		152.2		85.0		117		121		18		6		36.73		12.24		1		2.04		17		5		29.41		0.6		3		3		1		0.55		0.4		0.727		12.4		1.0186046512		666.66		296

		28		F3+V4+D1		28		1		68		54		196.8		100.0		117		121		16		13		29.63		24.07		1		1.85		37		3		8.11		2.94		2		2		1		2.4		2		0.833		13.2		1.0093023256		666.66		1649

		29		F2+V4+D2		29		1		73		43		155.2		69.2		117		121		6		4		13.95		9.30		0		0.00		22		3		13.64		1.46		3		3		2		1.1		0.9		0.818		12.7		1.0151162791		666.66		808

		30		F2+V4+D1		30		1		64		44		173.6		83.8		117		121		8		5		18.18		11.36		1		2.27		27		7		25.93		2.18		3		2		2		0.875		0.7		0.800		13.2		1.0093023256		666.66		1173

		31		F1+V4+D2		31		1		70		56		192.8		111.4		117		121		14		4		25.00		7.14		1		1.79		33		4		12.12		3.56		2		2		2		2.85		2.35		0.825		16.1		0.9755813953		666.66		1909

		32		F1+V4+D1		32		1		65		58		201.2		115.2		117		121		14		9		24.14		15.52		2		3.45		48		3		6.25		4.9		1		1		1		3.85		3.225		0.838		12.9		1.0127906977		666.66		2771

		33		F3+V1+D1		5		2		68		60		165.0		82.6		107		113		18		14		30.00		23.33		0		0.00		36		4		11.11		2.22		3		2		1		1.95		1.6		0.821		11.3		1.0313953488		666.66		1252

		34		F3+V1+D2		6		2		68		57		167.4		83.0		107		113		14		14		24.56		24.56		3		5.26		25		10		40.00		1.02		3		3		1		0.9		0.725		0.806		13.5		1.0058139535		666.66		551

		35		F4+V1+D1		7		2		66		31		113.0		52.6		107		113		4		9		12.90		29.03		0		0.00		7		2		28.57		0.2		5		5		2		0.15		0.125		0.833		10.8		1.0372093023		666.66		115

		36		F4+V1+D2		8		2		80		33		111.0		46.4		107		113		6		8		18.18		24.24		0		0.00		15		6		40.00		0.36		5		5		1		0.35		0.25		0.714		11.6		1.0279069767		666.66		176

		37		F2+V1+D1		3		2		78		55		139.2		59.4		107		113		8		6		14.55		10.91		1		1.82		20		4		20.00		1.44		5		3		1		1.2		1		0.833		12.1		1.0220930233		666.66		818

		38		F2+V1+D2		4		2		66		41		120.4		62.0		107		113		5		4		12.20		9.76		0		0.00		4		2		50.00		0.14		5		5		2		0.1		0.1		1.000		9.8		1.0488372093		666.66		98

		39		F1+V1+D1		1		2		65		57		152.4		71.8		107		113		12		5		21.05		8.77		1		1.75		30		8		26.67		1.6		3		2		2		2.1		1.8		0.857		13.4		1.0069767442		666.66		921

		40		F1+V1+D2		2		2		58		50		153.4		75.0		107		113		19		6		38.00		12.00		2		4.00		22		5		22.73		0.92		3		2		1		0.775		0.6		0.774		12.3		1.0197674419		666.66		484

		41		F1+V2+D2		15		2		72		51		172.0		100.0		118		121		15		5		29.41		9.80		3		5.88		20		6		30.00		1.9		3		2		1		1.6		1.1		0.688		14.5		0.9941860465		666.66		866

		42		F1+V2+D1		16		2		65		61		167.4		84.6		118		121		10		8		16.39		13.11		1		1.64		31		7		22.58		2.46		3		2		2		1.75		1.5		0.857		15.9		0.9779069767		666.66		1375

		43		F2+V2+D2		13		2		71		29		139.0		63.0		118		121		6		6		20.69		20.69		0		0.00		6		4		66.67		0.24		4		5		1		0.2		0.15		0.750		10.2		1.0441860465		666.66		125

		44		F2+V2+D1		14		2		73		41		166.4		80.4		118		121		6		8		14.63		19.51		1		2.44		12		5		41.67		0.52		4		3		1		0.5		0.4		0.800		10.5		1.0406976744		666.66		289

		45		F4+V2+D2		9		2		73		27		118.6		55.8		118		121		7		3		25.93		11.11		0		0.00		9		4		44.44		0.3		5		5		1		0.25		0.2		0.800		9.8		1.0488372093		666.66		168

		46		F4+V2+D1		10		2		76		49		158.6		72.6		118		121		10		9		20.41		18.37		1		2.04		13		3		23.08		0.84		3		2		1		0.7		0.575		0.821		12		1.023255814		666.66		471

		47		F3+V2+D2		11		2		70		50		186.0		98.4		118		121		24		6		48.00		12.00		1		2.00		20		8		40.00		1.44		3		2		1		1.125		0.925		0.822		13.4		1.0069767442		666.66		795

		48		F3+V2+D1		12		2		68		56		183.4		98.2		118		121		21		7		37.50		12.50		2		3.57		27		9		33.33		1.92		3		2		2		1.6		1.35		0.844		12.8		1.0139534884		666.66		1095

		49		F3+V3+D1		21		2		72		61		199.2		111.8		119		123		10		6		16.39		9.84		3		4.92		37		5		13.51		4.96		2		1		2		4.025		3.5		0.870		13.2		1.0093023256		666.66		2902

		50		F3+V3+D2		22		2		56		49		196.0		118.4		119		123		8		9		16.33		18.37		2		4.08		32		10		31.25		3.2		3		2		3		2.7		2.3		0.852		12.7		1.0151162791		666.66		1845

		51		F4+V3+D1		23		2		67		56		164.4		74.2		119		123		12		7		21.43		12.50		1		1.79		20		5		25.00		1.68		3		2		2		1.4		1.15		0.821		14.4		0.9953488372		666.66		916

		52		F4+V3+D2		24		2		75		48		147.0		61.8		119		123		10		11		20.83		22.92		1		2.08		26		12		46.15		1.3		4		3		1		1.2		0.95		0.792		12.3		1.0197674419		666.66		700

		53		F2+V3+D1		19		2		64		54		175.0		90.2		119		123		14		9		25.93		16.67		0		0.00		30		6		20.00		2.4		3		2		2		2		1.6		0.800		13.3		1.0081395349		666.66		1290

		54		F2+V3+D2		20		2		61		36		151.6		74.6		119		123		5		7		13.89		19.44		0		0.00		10		4		40.00		0.54		5		2		2		0.5		0.4		0.800		10.3		1.0430232558		666.66		300

		55		F1+V3+D1		17		2		68		62		180.4		124.0		119		123		11		7		17.74		11.29		1		1.61		47		5		10.64		4.68		2		1		2		3.675		3.05		0.830		14.2		0.9976744186		666.66		2583

		56		F1+V3+D2		18		2		65		58		189.4		109.4		119		123		9		4		15.52		6.90		3		5.17		32		4		12.50		4.24		1		1		2		3		2.5		0.833		18.6		0.9465116279		666.66		2230

		57		F1+V4+D2		31		2		69		56		200.0		110.8		117		121		18		6		32.14		10.71		1		1.79		25		3		12.00		2.68		3		2		2		2		1.7		0.850		16.6		0.9697674419		666.66		1473

		58		F1+V4+D1		32		2		60		57		215.0		122.2		117		121		14		5		24.56		8.77		2		3.51		40		8		20.00		5.14		2		1		1		4		3.45		0.863		13.2		1.0093023256		666.66		2983

		59		F2+V4+D2		29		2		64		40		180.6		91.6		117		121		9		6		22.50		15.00		0		0.00		14		4		28.57		0.74		4		2		1		0.65		0.525		0.808		12		1.023255814		666.66		408

		60		F2+V4+D1		30		2		73		67		190.4		104.8		117		121		6		14		8.96		20.90		3		4.48		40		6		15.00		3.66		3		1		2		3.1		2.5		0.806		13.6		1.0046511628		666.66		1977

		61		F4+V4+D2		25		2		72		52		167.6		79.8		117		121		13		9		25.00		17.31		0		0.00		18		3		16.67		0.54		3		3		2		0.5		0.4		0.800		9.8		1.0488372093		666.66		302

		62		F4+V4+D1		26		2		61		43		166.2		94.8		117		121		7		7		16.28		16.28		3		6.98		21		6		28.57		1.52		4		3		2		1.2		1		0.833		12.2		1.0209302326		666.66		862

		63		F3+V4+D2		27		2		69		67		199.4		115.8		117		121		14		7		20.90		10.45		2		2.99		41		7		17.07		3.78		2		2		2		3		2.8		0.933		17		0.9651162791		666.66		2270

		64		F3+V4+D1		28		2		63		62		217.6		114.0		117		121		9		4		14.52		6.45		2		3.23		46		4		8.70		7.9		1		1		2		5.975		5.2		0.870		14.1		0.9988372093		666.66		4578

				Variedades de maíz cajete:												Densidades:				Fertilización																										Mancha asfalto 1= Resistentes; 3=susceptible

				V1= Andrés Jiménez Jiménez												D1= 40797 2 pl/mata 0.7m						F1=		Balanceada

				V2= Isauro Pérez Pacheco												D2= 40797 4 pl/mata 1.4 m						F2=		Micorriza

				V3= Juan Guillermo Alvaro																		F3=		50% F.Q.

				V4= Salvador Raúl																		F4=		Testigo Absoluto																 





Variables analizadas

				No. Trat.				RG (Kg/ha)				AP				AM

				28		F3+V4+D1		3,113		a		207.2		a		117		c

				17		F1+V3+D1		2,939		ab		197.4		ab		119		a

				32		F1+V4+D1		2,877		abc		208.1		a		117		c

				21		F3+V3+D1		2,635		abcd		199.9		ab		119		a

				1		F1+V1+D1		2,059		abcde		182.0		abcde		107		d

				18		F1+V3+D2		1,954		abcdef		200.4		ab		119		a

				12		F3+V2+D1		1,823		abcdefg		200.6		ab		118		b

				16		F1+V2+D1		1,731		abcdefg		175.6		abcde		118		b

				31		F1+V4+D2		1,691		abcdefg		196.4		ab		117		c

				30		F2+V4+D1		1,575		abcdefg		182.0		abcde		117		c

				11		F3+V2+D2		1,377		bcdefg		182.0		abcde		118		b

				22		F3+V3+D2		1,357		bcdefg		191.3		abcde		119		a

				27		F3+V4+D2		1,283		cdefg		175.8		abcde		117		c

				5		F3+V1+D1		1,183		defg		157.0		cdefgh		107		d

				19		F2+V3+D1		1,177		defg		175.6		abcde		119		a

				2		F1+V1+D2		1,103		defg		167.5		bcdef		107		d

				6		F3+V1+D2		679		efg		169.5		abcdef		107		d

				23		F4+V3+D1		671		efg		167.1		bcdef		119		a

				29		F2+V4+D2		608		efg		167.9		bcdef		117		c

				26		F4+V4+D1		603		efg		162.1		bcdef		117		c

				3		F2+V1+D1		547		efg		142.4		efgh		107		d

				15		F1+V2+D2		545		efg		182.5		abcd		118		b

				20		F2+V3+D2		524		efg		163.3		bcdefg		119		a

				14		F2+V2+D1		458		efg		157.2		cdefgh		118		b

				24		F4+V3+D2		433		efg		143.7		defgh		119		d

				10		F4+V2+D1		371		fg		149.3		defgh		118		d

				8		F4+V1+D2		339		fg		127.4		gh		107		c

				25		F4+V4+D2		274		g		151.0		defgh		117		d

				4		F2+V1+D2		250		g		130.8		fgh		107		a

				13		F2+V2+D2		238		g		153.4		cdefgh		118		b

				9		F4+V2+D2		179		g		122.7		h		118		b

				7		F4+V1+D1		156		g		127.9		gh		107		d

				Prom				1,149				169.3





Datos mazorca y grano

		COMPONENTES DE RENDIMIENTO 5 MAZORCAS

				Longitud												Diametro												No de												Granos x												largo de												Diametro												Grosor de 

				Mazorca												Mazorca												Hlileras												Hilera												Grano												de Grano												Grano

		No. Parcela		1		2		3		4		5				1		2		3		4		5				1		2		3		4		5				1		2		3		4		5				1		2		3		4		5				1		2		3		4		5				1		2		3		4		5

		1		15		15.5		11		12.5		12.5				4.3		4.5		4.9		4.4		4.3				12		14		14		12		12				39		33		27		35		28				1.1		1.1		1		1		1				0.9		0.9		0.9		0.9		0.8				0.6		0.6		0.4		0.4		0.5

		2		14		12.5		14		11		10				4.8		4.3		4.7		4.1		3.6				12		8		14		14		12				28		21		31		25		25				1.3		1.2		1.3		0.9		1				0.9		1		0.9		0.8		0.8				0.5		0.5		0.4		0.4		0.5

		3		10.5		10		9		10.5		9				3.9		3.9		3.5		3.4		3.5				10		12		10		10		10				23		24		17		26		15				1.2		1.1		0.9		0.9		1.1				0.8		0.9		0.7		0.7		0.9				0.6		0.6		0.5		0.4		0.4

		4		11.5		12.5		11.3		7		3.7				4.2		4		4.9		3.7		3.8				14		12		14		12		12				26		25		21		12		6				1		0.9		1.4		9		1.2				0.8		0.8		1.1		0.8		0.7				0.4		0.4		0.5		0.6		0.6

		5		13		9.5		10		9.5		12.5				4.8		4.2		4.1		3.9		4.3				12		14		12		12		12				26		26		26		23		24				1.1		1		1		1		1.2				0.9		0.7		0.7		0.9		0.9				0.5		0.4		0.4		0.5		0.4

		6		13.5		11		11		12		10				4.1		4.5		3.8		3.9		4.1				12		14		12		12		12				28		18		24		21		21				1.1		1.2		0.9		0.9		1				0.9		0.9		0.7		0.7		0.9				0.5		0.5		0.4		0.4		0.5

		7		10		7.5		6.5		5.5		6				3.9		3.3		3.4		3.5		3.3				12		10		10		10		16				22		16		13		8		13				1		1		1		0.9		0.8				0.8		0.7		0.8		0.9		0.6				0.4		0.6		0.6		0.5		0.4

		8		11.5		12		10.5		7		7.5				4.5		4.5		4.3		4		3				14		14		12		12		10				27		30		17		17		15				1.1		1		0.9		0.9		0.8				0.9		0.8		0.8		0.8		0.8				0.6		0.4		0.6		0.5		0.5

		9		12		8		9.5		8		9.5				5		3.4		3.7		3.2		2.8				16		10		10		12		12				23		17		15		14		22				1.1		1.1		0.9		0.8		0.8				1		0.8		0.7		0.7		0.7				0.5		0.5		0.6		0.6		0.4

		10		11.5		9.5		9.5		7.5		6				3.9		4.2		4.1		3.4		4.1				10		14		10		12		12				20		22		20		16		11				1.1		1		1.1		0.8		1.1				0.8		0.8		1		0.9		0.9				0.5		0.5		0.5		0.4		0.6

		11		14.3		16.5		11.5		9.5		9				4.3		4		4.4		3.6		3.4				14		12		14		14		16				34		32		25		24		19				0.9		0.9		1.1		0.8		0.7				0.8		0.8		0.9		0.7		0.7				0.4		0.4		0.5		0.4		0.6

		12		14.5		13.5		17.5		13.5		10.5				5.7		4.8		5		4.2		4.9				18		14		12		14		14				26		30		36		30		19				1.4		1.2		1.3		1.2		1.1				0.9		0.8		1		0.9		0.9				0.6		0.5		0.5		0.4		0.5

		13		8.5		10.5		11		7		7				4		3.5		3.2		3.5		2.8				10		18		14		12		12				15		15		14		23		14				1		0.9		0.9		0.8		0.9				0.9		0.9		0.8		0.6		0.8				0.5		0.5		0.5		0.5		0.5

		14		12.5		11.5		13		10		6.5				4.2		4.2		3.6		4.6		3.7				14		12		12		16		12				23		29		28		22		11				1.1		1.3		0.8		1		0.9				0.9		0.9		0.7		0.7		0.8				0.5		0.6		0.5		0.4		0.5

		15		15.5		16		17.5		14.5		10.5				4.6		4.5		5		4.6		4.1				12		14		14		12		10				30		33		30		32		20				1.3		1.2		1.2		1.1		0.9				0.9		1		1		0.9		1				0.4		0.5		0.6		0.4		0.6

		16		17		16.1		18.1		15.5		11.5				5.1		4.1		5		4.4		4.4				12		14		16		14		16				34		38		35		26		30				1.3		1.1		1.4		1.1		1				0.8		0.9		0.9		0.9		0.8				0.4		0.4		0.5		0.4		0.5

		17		17		15.5		16		20		17				4.1		4.2		4.7		5.3		5.1				12		12		14		14		12				35		27		34		38		28				1		1.2		1.3		1.4		1				0.8		0.9		0.9		1		1				0.4		0.6		0.4		0.5		0.5

		18		14		17		18		11		14				5.3		5.1		5.3		4.8		4.5				14		14		12		14		14				26		36		37		22		29				1		1.3		1.4		1.2		1.2				1		0.9		1		0.9		0.8				0.4		0.4		0.5		0.5		0.4

		19		15.5		13.5		14		16.5		7.5				4.9		4.8		4.4		4.7		3.8				14		12		14		12		12				29		28		31		34		17				1.2		1.3		0.9		1.2		1.1				0.9		0.9		0.8		1		0.9				0.5		0.6		0.4		0.5		0.5

		20		16		14		15		14		9				4.3		4.7		4.2		3.8		3.9				12		16		12		12		14				30		27		29		38		20				0.9		1.2		1.2		1.1		0.7				0.9		0.7		1		0.7		0.7				0.5		0.5		0.7		0.4		0.4

		21		18		16		13		11.5		14				4.8		4.9		4.5		4.1		4.3				14		12		14		12		12				28		32		31		28		24				1.2		1.2		1		0.9		1				0.9		0.9		0.8		0.7		0.8				0.6		0.6		0.4		0.5		0.5

		22		14.5		10		14		15		11.5				5		4.6		4.4		4.5		3.2				14		16		12		14		12				27		18		26		37		26				1.2		1		1.1		1		0.7				0.9		0.9		1		0.6		0.8				0.5		0.5		0.5		0.4		0.5

		23		10		10		6.5		7.5		7				3.8		4.3		3.5		3.4		3.7				12		12		12		12		12				24		22		15		12		13				1		1.1		0.9		0.9		1.1				0.8		0.9		0.8		0.9		0.8				0.5		0.6		0.4		0.6		0.7

		24		8		9		7		10.5		8.5				3.7		3.9		3.4		2.8		3.2				12		12		12		8		10				15		13		14		18		14				1.2		0.9		0.9		0.9		0.8				0.9		1		0.9		0.8		0.7				0.6		0.7		0.6		0.7		0.5

		25		10		11		9		7.5		6.5				4.4		3.7		3.8		3.9		3.8				12		12		14		14		16				18		21		25		15		14				1.2		0.9		0.9		1.1		0.9				0.9		0.9		0.8		0.8		0.7				0.6		0.5		0.4		0.4		0.6

		26		9		11		8		7		7.5				4.7		3.8		3.7		3.7		3.8				14		18		12		14		16				14		30		15		16		23				1.2		1		1		1.7		1.1				0.9		0.6		0.9		0.6		0.6				0.6		0.4		0.4		0.5		0.4

		27		10.5		9		8		8		8.5				4.2		3.6		3.7		3.7		3.3				14		16		12		10		12				20		23		20		21		10				1		0.7		1.1		1.1		1				0.7		0.6		0.8		0.9		0.8				0.6		0.4		0.6		0.6		0.6

		28		13.5		12.5		11		9		9				4.7		4.3		4.7		4.8		3.8				14		12		16		14		14				29		27		27		17		23				1.2		1.4		1		1.3		1				0.8		0.9		0.7		0.9		0.8				0.6		0.4		0.4		0.5		0.5

		29		15		10		7.5		8.9		6				5		5.4		3.8		3.4		4				12		16		12		14		16				28		20		13		14		10				1.3		1.3		0.9		1		0.9				0.9		0.8		0.8		0.9		0.7				0.5		0.4		0.4		0.5		0.6

		30		12.5		7.5		12		11.5		12.5				5.4		4.7		4.1		4.5		4.8				16		14		12		14		12				27		15		22		24		24				1.3		1.4		1.2		1		1				0.9		0.7		0.9		0.7		0.7				0.5		0.5		0.5		0.4		0.5

		31		19.5		15.5		12.5		12.5		13.5				5.3		5.3		6.2		5.4		5.6				14		12		18		14		12				40		25		25		31		29				1.3		1.3		1.4		1.2		1.2				0.9		1		0.8		0.8		0.8				0.5		0.5		0.5		0.5		0.4

		32		15.5		17		14		10.5		11				5.3		4.9		5.4		4.5		4.5				14		16		16		14		14				31		37		27		24		26				1.1		1.2		1.2		1.2		1.2				0.9		0.9		0.9		0.8		0.9				0.5		0.6		0.6		0.5		0.5

		33		12.5		10.5		10		12		11.5				4.4		4.5		4.4		3.4		3.7				12		14		16		12		12				26		22		23		25		22				1.2		1		0.8		1.1		1.1				1		0.9		0.9		0.9		0.8				0.5		0.4		0.4		0.5		0.5

		34		8.5		11.5		10		9.7		15				4.4		4.4		4.6		3.7		4.5				12		12		17		12		14				16		24		23		21		29				1		1.2		1.1		1		1.1				0.8		0.8		0.8		0.7		0.9				0.5		0.5		0.5		0.4		0.5

		35		9		7		8.5		4.5		4.5				3.4		4		3.1		3.5		2.7				10		14		10		8		8				17		17		16		8		8				0.9		1.2		0.9		0.8		0.9				0.8		0.8		0.8		0.9		0.9				0.6		0.5		0.4		0.6		0.6

		36		9.5		7.5		9		5.5		6				3.5		3.4		2.9		3.4		3.5				10		12		8		10		10				19		16		19		11		13				1		0.9		1		1		0.9				0.8		0.8		0.7		0.7		0.8				0.5		0.4		0.4		0.6		0.4

		37		12.5		13.5		12.5		11.5		8.5				4.7		4.3		4.3		3.6		4				14		12		12		14		14				24		27		31		27		24				1.2		1.1		1		0.9		1				0.9		0.9		0.9		0.7		0.9				0.5		0.5		0.5		0.5		0.5

		38		6		8		4.2		8		3				3.1		3.3		2		2.3		3.2				8		12		6		14		8				13		18		9		9		11				1.2		0.7		0.6		0.9		0.9				0.7		0.7		0.7		0.8		0.7				0.5		0.5		0.4		0.5		0.4

		39		12		14.3		13.5		8.8		9				5.5		4.2		4.1		5.1		4				18		8		8		14		12				22		24		24		19		18				1.1		1.1		1.1		1		1				0.9		0.9		0.8		0.9		0.7				0.5		0.6		0.6		0.5		0.3

		40		14		12.5		8.5		5.5		9				4.2		4.5		3.4		3.9		3.4				12		12		14		12		14				32		21		26		21		12				1		0.8		1		0.9		0.8				0.9		0.6		0.8		0.8		0.7				0.5		0.4		0.5		0.4		0.4

		41		10.5		14		9.5		15.5		13.5				5.4		4.1		3.9		4.7		4.6				16		12		14		14		14				19		35		22		29		28				1.2		1.1		1		1.2		1.2				0.9		0.9		0.7		1		0.9				0.5		0.4		0.5		0.5		0.5

		42		12.5		10.5		12.5		15		12				4.5		4.4		4.4		4.5		4.4				12		12		12		12		12				27		20		25		29		25				1.2		1.2		1.2		1.2		1.2				0.9		0.9		0.9		0.9		0.9				0.4		0.4		0.4		0.5		0.5

		43		11.5		7.5		10.5		7		4.5				3.8		3.4		3.4		3.1		3.1				12		6		14		12		10				21		12		23		13		6				1		1.1		1.8		0.9		1				0.8		0.9		0.7		0.8		0.6				0.4		0.5		0.5		0.6		0.5

		44		16.5		11.5		10.5		7		6.5				3.9		4.8		4		3.2		2.9				10		18		10		12		8				36		24		25		13		9				1.1		1.1		1		0.7		0.7				0.8		0.8		0.7		0.7		0.8				0.5		0.5		0.4		0.6		0.6

		45		9		8.5		6.5		8		5.5				3.5		4.2		3.9		2.9		3.1				12		12		12		8		12				22		15		12		12		10				0.9		1.1		0.9		1		0.7				0.8		1		0.8		0.8		0.7				0.4		0.6		0.7		0.7		0.5

		46		7		8.2		10.3		9.5		13.5				4.4		4		3.9		4		5				12		14		14		14		12				15		17		24		22		30				0.9		1		0.8		1		1.1				0.8		0.7		0.8		.6.		0.9				0.4		0.4		0.4		0.5		0.4

		47		13.5		12.5		11		9.5		11.5				4.6		4.9		4.6		4.3		3.9				14		14		14		14		12				28		28		20		25		24				1.1		1.2		1.1		0.9		1.1				0.8		0.8		0.9		0.8		0.7				0.5		0.4		0.5		0.5		0.4

		48		16		14		10		12		11				4.7		4.8		4.4		4.1		4.1				12		14		14		12		14				31		29		21		23		24				1.1		1.1		1.1		1.2		1				0.9		1		0.9		0.8		0.8				0.6		0.5		0.4		0.5		0.5

		49		15		15		13.5		16		14				5.4		4.4		5		4		4.4				14		10		12		12		12				28		31		30		25		30				1.4		1.4		1.3		1.3		1.2				1		1		1		0.9		0.9				0.5		0.5		0.5		0.6		0.4

		50		15		13		14		15		16				4.5		4.6		4.8		3.9		3.4				14		14		16		10		10				26		26		27		32		30				1.1		1.4		1.3		1		1.3				1		0.9		0.9		0.9		1.1				0.6		0.5		0.5		0.5		0.7

		51		10		16.5		11		15.5		8.5				4		4.9		5.1		4.8		4.5				12		12		12		12		12				23		34		22		31		19				0.8		1.4		1.2		1.1		1.2				0.8		1		0.9		1		0.9				0.5		0.4		0.5		0.4		0.7

		52		9		8.5		10		11		9				4		3.6		4.3		4.6		3.6				12		14		12		14		10				19		18		17		22		14				1		1		1		1.2		1.1				0.8		0.6		0.9		0.9		0.9				0.5		0.6		0.6		0.6		0.5

		53		11.5		16		15.5		12		13				4.8		4.6		4.9		4.2		4.7				14		14		12		14		14				24		29		30		26		27				1.4		1.1		1.5		0.9		1.3				0.8		0.9		1		0.8		0.7				0.5		0.5		0.5		0.4		0.5

		54		12.5		14.5		8		7.5		7.5				3.9		4.1		4.1		3.7		3.8				12		12		12		12		10				24		27		12		16		16				1		1		1		0.8		0.9				1		0.9		0.9		0.7		0.8				0.5		0.5		0.6		0.4		0.4

		55		13.5		18.519		19		16		11				4.5		4.7		4.5		4.4		4.7				14		12		12		12		14				25		37		37		29		16				1.1		1.2		1.2		1.1		1.2				0.9		1.1		0.9		1		0.9				0.5		0.5		0.5		0.6		0.6

		56		15.5		19		15.5		16.5		13.5				5.3		4.6		5.5		5		3.8				16		12		14		18		12				25		31		31		27		30				1.2		1.2		1.3		1.1		0.9				0.9		0.9		1		0.8		0.8				0.6		0.5		0.6		0.6		0.5

		57		14.5		16		14.5		13.5		10.5				5		5.4		4.8		4.7		4.4				14		14		14		18		16				36		33		34		30		19				1.4		1.4		1.4		1.1		1				0.9		0.9		0.8		0.7		0.9				0.5		0.5		0.4		0.5		0.5

		58		19.5		15		17		16		17.5				5.1		6.4		5.6		6.1		5.5				14		16		12		16		18				43		33		37		35		32				1.5		1.9		1.3		1.6		1.6				0.7		0.9		0.9		0.8		0.7				0.4		0.5		0.4		0.4		0.5

		59		10.5		9		8.5		7.5		8				4.6		4.7		4.9		4.1		4.6				12		14		16		16		16				18		24		18		13		16				1.1		1		1.2		1		1				0.8		0.9		0.8		0.7		0.7				0.6		0.5		0.5		0.6		0.5

		60		13		15		15.5		18.5		7.8				5.1		5		4.6		5.5		5.5				16		12		10		14		14				26		32		34		34		17				1.3		1.2		1.5		1.3		1.3				0.9		0.8		1		1.1		0.9				0.6		0.7		0.6		0.5		0.5

		61		13		7.5		7		11		4.5				4.1		4.1		3.8		3.4		3.4				12		14		14		14		10				30		15		14		26		8				1.1		0.9		0.9		0.9		1.4				0.8		0.7		0.7		0.7		0.9				0.4		0.4		0.4		0.4		0.6

		62		12		15.5		16.5		8		8.5				5.1		4.3		5.2		5		3.8				16		16		14		16		16				27		37		35		11		23				1.4		1.1		1.5		1.2		1				0.9		0.8		0.9		0.6		0.6				0.5		0.4		0.5		0.5		0.4

		63		16		15.5		12.5		12.5		10.5				5		5.4		5.2		4.6		4.9				12		18		16		16		12				26		33		25		25		25				1.1		1.8		1.4		1.1		1.1				1		0.7		0.8		0.8		0.8				0.5		0.4		0.5		0.5		0.5

		64		17		15		13.5		14.5		15.5				5.2		4.9		5		5.8		6.1				14		18		16		18		16				31		33		24		28		29				1.4		1.4		1.4		1.4		1.5				1		0.9		0.9		0.9		1.1				0.6		0.4		0.5		0.5		0.6









































Variables

				DATOS AGRONÓMICOS DE MAIZ CAJETE.    LOCALIDAD SAN ANTONIO  NDUAYACO. CICLO PV- 2015																										F.S.= 31 de marzo						Parcela útil= 15 m²																		PU= 4 surcos de 5.6 m a .67 m

												Plantas 		Altura 		Altura		Floración		Floración		Acame								Cobertura				Mazorcas		No. Mazorcas				Peso de		calif. Visual		Calif. Visual		Mancha 		PESO GRANO		PESO		FACTOR DE		% HUMEDAD

		Año		No. Parc		Tratamiento		Rep		Plantas emergidas		 Totales		AP		AM		FM		FF		Raiz		Tallo		%AR		% AT		No. Plan mala cob		% COB		totales		Podridas		% PUDR		Campo (kg/PU)		CALVISUAL		CALMAZ		ASFALTO		MAS OLOTE (kg/PU)		GRANO (Kg/PU)		DESGRANE				FH		FS		RG

		2015		1		1		1		68		62		195.6		115.6		107		113		17		10		27.42		16.13		2		3.23		55		4		7.3		5.56		3		3		3		4.9		4.15		0.847		12.4		1.0186046512		666.66		3198

		2015		2		2		1		71		65		181.6		95.4		107		113		47		17		72.31		26.15		3		4.62		48		2		4.2		3.02		3		3		2		2.75		2.3		0.836		12		1.023255814		666.66		1723

		2015		3		3		1		64		27		145.6		57		107		113		9		8		33.33		29.63		3		11.11		17		5		29.4		0.5		5		5		1		0.5		0.4		0.800		11		1.0348837209		666.66		276

		2015		4		4		1		89		60		141.2		59.6		107		113		4		10		6.67		16.67		0		0.00		17		2		11.8		0.7		5		4		2		0.6		0.5		0.833		11.1		1.0337209302		666.66		402

		2015		5		5		1		69		56		149		66.8		107		113		18		15		32.14		26.79		1		1.79		36		9		25.0		2.04		3		3		2		1.8		1.45		0.806		12.5		1.0174418605		666.66		1115

		2015		6		6		1		72		58		171.6		94.8		107		113		23		9		39.66		15.52		0		0.00		32		5		15.6		1.5		3		3		3		1.4		1.1		0.786		11.6		1.0279069767		666.66		808

		2015		7		7		1		70		37		142.8		65		107		113		10		6		27.03		16.22		0		0.00		18		8		44.4		0.38		5		5		2		0.4		0.3		0.750		10.6		1.0395348837		666.66		198

		2015		8		8		1		74		35		143.8		63.2		107		113		22		8		62.86		22.86		1		2.86		20		3		15.0		0.94		5		4		2		0.8		0.625		0.781		11.9		1.0244186047		666.66		502

		2015		9		9		1		75		38		126.8		60		118		121		13		6		34.21		15.79		3		7.89		10		5		50.0		0.36		3		5		2		0.325		0.25		0.769		11.3		1.0313953488		666.66		190

		2015		10		10		1		68		37		140		73.2		118		121		9		7		24.32		18.92		0		0.00		11		3		27.3		0.48		4		5		1		0.4		0.325		0.813		10		1.0465116279		666.66		272

		2015		11		11		1		67		64		178		93.8		118		121		36		7		56.25		10.94		0		0.00		40		8		20.0		3.2		3		2		1		2.3		2.125		0.924		14.5		0.9941860465		666.66		1960

		2015		12		12		1		68		58		217.8		127.2		118		121		18		6		31.03		10.34		2		3.45		47		3		6.4		4.54		2		2		1		3.6		3.1		0.861		15.8		0.9790697674		666.66		2552

		2015		13		13		1		72		43		167.8		81		118		121		9		10		20.93		23.26		0		0.00		21		4		19.0		0.72		4		4		1		0.7		0.5		0.714		11.6		1.0279069767		666.66		352

		2015		14		14		1		67		41		148		67.4		118		121		7		6		17.07		14.63		0		0.00		18		5		27.8		1.16		4		3		2		1		0.8		0.800		12.7		1.0151162791		666.66		628

		2015		15		15		1		60		56		193		114.2		118		121		8		7		14.29		12.50		5		8.93		43		2		4.7		0.41		2		2		0		3.2		2.7		0.844		16.2		0.9744186047		666.66		225

		2015		16		16		1		66		57		183.8		102.2		118		121		10		4		17.54		7.02		4		7.02		37		2		5.4		3.64		2		2		3		2.9		2.5		0.862		14.2		0.9976744186		666.66		2087

		2015		17		17		1		65		61		214.4		139.2		119		123		12		6		19.67		9.84		5		8.20		46		3		6.5		5.8		2		2		1		4.525		3.8		0.840		12.7		1.0151162791		666.66		3296

		2015		18		18		1		67		46		211.4		126.8		119		123		16		8		34.78		17.39		1		2.17		23		4		17.4		2.94		2		2		1		2.225		1.9		0.854		13.8		1.0023255814		666.66		1678

		2015		19		19		1		64		48		176.2		97		119		123		14		9		29.17		18.75		1		2.08		25		7		28.0		1.9		3		3		2		1.5		1.25		0.833		13.3		1.0081395349		666.66		1064

		2015		20		20		1		74		52		175		87.4		119		123		9		4		17.31		7.69		0		0.00		27		3		11.1		1.36		3		3		1		1.1		0.9		0.818		13.2		1.0093023256		666.66		749

		2015		21		21		1		65		63		200.6		112.2		119		123		7		9		11.11		14.29		2		3.17		46		7		15.2		4.38		1		2		2		3.4		2.8		0.824		15.3		0.9848837209		666.66		2368

		2015		22		22		1		62		55		186.6		103		119		123		14		9		25.45		16.36		0		0.00		20		2		10.0		1.58		3		2		1		1.2		0.975		0.813		12.6		1.0162790698		666.66		870

		2015		23		23		1		66		46		169.8		90.8		119		123		15		8		32.61		17.39		1		2.17		21		10		47.6		0.9		3		3		2		0.65		0.45		0.692		11.7		1.026744186		666.66		426

		2015		24		24		1		76		35		140.4		65.4		119		123		14		8		40.00		22.86		0		0.00		8		2		25.0		0.3		5		5		2		0.25		0.2		0.800		10.8		1.0372093023		666.66		166

		2015		25		25		1		72		34		134.4		66.2		117		121		12		6		35.29		17.65		0		0.00		14		5		35.7		0.54		4		4		1		0.45		0.3		0.667		11.9		1.0244186047		666.66		246

		2015		26		26		1		74		40		158		71.2		117		121		11		6		27.50		15.00		0		0.00		14		6		42.9		0.62		3		4		1		0.5		0.4		0.800		10.3		1.0430232558		666.66		345

		2015		27		27		1		79		49		152.2		85		117		121		18		6		36.73		12.24		1		2.04		17		5		29.4		0.6		3		3		1		0.55		0.4		0.727		12.4		1.0186046512		666.66		296

		2015		28		28		1		68		54		196.8		100		117		121		16		13		29.63		24.07		1		1.85		37		3		8.1		2.94		2		2		1		2.4		2		0.833		13.2		1.0093023256		666.66		1649

		2015		29		29		1		73		43		155.2		69.2		117		121		6		4		13.95		9.30		0		0.00		22		3		13.6		1.46		3		3		2		1.1		0.9		0.818		12.7		1.0151162791		666.66		808

		2015		30		30		1		64		44		173.6		83.8		117		121		8		5		18.18		11.36		1		2.27		27		7		25.9		2.18		3		2		2		0.875		0.7		0.800		13.2		1.0093023256		666.66		1173

		2015		31		31		1		70		56		192.8		111.4		117		121		14		4		25.00		7.14		1		1.79		33		4		12.1		3.56		2		2		2		2.85		2.35		0.825		16.1		0.9755813953		666.66		1909

		2015		32		32		1		65		58		201.2		115.2		117		121		14		9		24.14		15.52		2		3.45		48		3		6.3		4.9		1		1		1		3.85		3.225		0.838		12.9		1.0127906977		666.66		2771

		2015		33		5		2		68		60		165		82.6		107		113		18		14		30.00		23.33		0		0.00		36		4		11.1		2.22		3		2		1		1.95		1.6		0.821		11.3		1.0313953488		666.66		1252

		2015		34		6		2		68		57		167.4		83		107		113		14		14		24.56		24.56		3		5.26		25		10		40.0		1.02		3		3		1		0.9		0.725		0.806		13.5		1.0058139535		666.66		551

		2015		35		7		2		66		31		113		52.6		107		113		4		9		12.90		29.03		0		0.00		7		2		28.6		0.2		5		5		2		0.15		0.125		0.833		10.8		1.0372093023		666.66		115

		2015		36		8		2		80		33		111		46.4		107		113		6		8		18.18		24.24		0		0.00		15		6		40.0		0.36		5		5		1		0.35		0.25		0.714		11.6		1.0279069767		666.66		176

		2015		37		3		2		78		55		139.2		59.4		107		113		8		6		14.55		10.91		1		1.82		20		4		20.0		1.44		5		3		1		1.2		1		0.833		12.1		1.0220930233		666.66		818

		2015		38		4		2		66		41		120.4		62		107		113		5		4		12.20		9.76		0		0.00		4		2		50.0		0.14		5		5		2		0.1		0.1		1.000		9.8		1.0488372093		666.66		98

		2015		39		1		2		65		57		152.4		71.8		107		113		12		5		21.05		8.77		1		1.75		30		8		26.7		1.6		3		2		2		2.1		1.8		0.857		13.4		1.0069767442		666.66		921

		2015		40		2		2		58		50		153.4		75		107		113		19		6		38.00		12.00		2		4.00		22		5		22.7		0.92		3		2		1		0.775		0.6		0.774		12.3		1.0197674419		666.66		484

		2015		41		15		2		72		51		172		100		118		121		15		5		29.41		9.80		3		5.88		20		6		30.0		1.9		3		2		1		1.6		1.1		0.688		14.5		0.9941860465		666.66		866

		2015		42		16		2		65		61		167.4		84.6		118		121		10		8		16.39		13.11		1		1.64		31		7		22.6		2.46		3		2		2		1.75		1.5		0.857		15.9		0.9779069767		666.66		1375

		2015		43		13		2		71		29		139		63		118		121		6		6		20.69		20.69		0		0.00		6		4		66.7		0.24		4		5		1		0.2		0.15		0.750		10.2		1.0441860465		666.66		125

		2015		44		14		2		73		41		166.4		80.4		118		121		6		8		14.63		19.51		1		2.44		12		5		41.7		0.52		4		3		1		0.5		0.4		0.800		10.5		1.0406976744		666.66		289

		2015		45		9		2		73		27		118.6		55.8		118		121		7		3		25.93		11.11		0		0.00		9		4		44.4		0.3		5		5		1		0.25		0.2		0.800		9.8		1.0488372093		666.66		168

		2015		46		10		2		76		49		158.6		72.6		118		121		10		9		20.41		18.37		1		2.04		13		3		23.1		0.84		3		2		1		0.7		0.575		0.821		12		1.023255814		666.66		471

		2015		47		11		2		70		50		186		98.4		118		121		24		6		48.00		12.00		1		2.00		20		8		40.0		1.44		3		2		1		1.125		0.925		0.822		13.4		1.0069767442		666.66		795

		2015		48		12		2		68		56		183.4		98.2		118		121		21		7		37.50		12.50		2		3.57		27		9		33.3		1.92		3		2		2		1.6		1.35		0.844		12.8		1.0139534884		666.66		1095

		2015		49		21		2		72		61		199.2		111.8		119		123		10		6		16.39		9.84		3		4.92		37		5		13.5		4.96		2		1		2		4.025		3.5		0.870		13.2		1.0093023256		666.66		2902

		2015		50		22		2		56		49		196		118.4		119		123		8		9		16.33		18.37		2		4.08		32		10		31.3		3.2		3		2		3		2.7		2.3		0.852		12.7		1.0151162791		666.66		1845

		2015		51		23		2		67		56		164.4		74.2		119		123		12		7		21.43		12.50		1		1.79		20		5		25.0		1.68		3		2		2		1.4		1.15		0.821		14.4		0.9953488372		666.66		916

		2015		52		24		2		75		48		147		61.8		119		123		10		11		20.83		22.92		1		2.08		26		12		46.2		1.3		4		3		1		1.2		0.95		0.792		12.3		1.0197674419		666.66		700

		2015		53		19		2		64		54		175		90.2		119		123		14		9		25.93		16.67		0		0.00		30		6		20.0		2.4		3		2		2		2		1.6		0.800		13.3		1.0081395349		666.66		1290

		2015		54		20		2		61		36		151.6		74.6		119		123		5		7		13.89		19.44		0		0.00		10		4		40.0		0.54		5		2		2		0.5		0.4		0.800		10.3		1.0430232558		666.66		300

		2015		55		17		2		68		62		180.4		124		119		123		11		7		17.74		11.29		1		1.61		47		5		10.6		4.68		2		1		2		3.675		3.05		0.830		14.2		0.9976744186		666.66		2583

		2015		56		18		2		65		58		189.4		109.4		119		123		9		4		15.52		6.90		3		5.17		32		4		12.5		4.24		1		1		2		3		2.5		0.833		18.6		0.9465116279		666.66		2230

		2015		57		31		2		69		56		200		110.8		117		121		18		6		32.14		10.71		1		1.79		25		3		12.0		2.68		3		2		2		2		1.7		0.850		16.6		0.9697674419		666.66		1473

		2015		58		32		2		60		57		215		122.2		117		121		14		5		24.56		8.77		2		3.51		40		8		20.0		5.14		2		1		1		4		3.45		0.863		13.2		1.0093023256		666.66		2983

		2015		59		29		2		64		40		180.6		91.6		117		121		9		6		22.50		15.00		0		0.00		14		4		28.6		0.74		4		2		1		0.65		0.525		0.808		12		1.023255814		666.66		408

		2015		60		30		2		73		67		190.4		104.8		117		121		6		14		8.96		20.90		3		4.48		40		6		15.0		3.66		3		1		2		3.1		2.5		0.806		13.6		1.0046511628		666.66		1977

		2015		61		25		2		72		52		167.6		79.8		117		121		13		9		25.00		17.31		0		0.00		18		3		16.7		0.54		3		3		2		0.5		0.4		0.800		9.8		1.0488372093		666.66		302

		2015		62		26		2		61		43		166.2		94.8		117		121		7		7		16.28		16.28		3		6.98		21		6		28.6		1.52		4		3		2		1.2		1		0.833		12.2		1.0209302326		666.66		862

		2015		63		27		2		69		67		199.4		115.8		117		121		14		7		20.90		10.45		2		2.99		41		7		17.1		3.78		2		2		2		3		2.8		0.933		17		0.9651162791		666.66		2270

		2015		64		28		2		63		62		217.6		114		117		121		9		4		14.52		6.45		2		3.23		46		4		8.7		7.9		1		1		2		5.975		5.2		0.870		14.1		0.9988372093		666.66		4578

																Densidades:				Fertilización																										Mancha asfalto 1= Resistentes; 3=susceptible

																D1= 40797 2 pl/mata 0.7m						F1=		Balanceada

																D2= 40797 4 pl/mata 1.4 m						F2=		Micorriza

																						F3=		50% F.Q.

																						F4=		Testigo Absoluto																 





Rend. prom de tratamientos

						Densidades								Variedades						Fertilización								Componntes

				Trat.				RG (kg/ha)				Trat.				RG (kg/ha)				Trat.				RG (kg/ha)				Fertilización		Variedad		Densidad

				28		F3+V4+D1		3113				28		F3+V4+D1		3113				28		F3+V4+D1		3113				F1= Balanceada		V1= Andrés		D1= 2 pl a 0.7 m (40,797 pl/ha)

				17		F1+V3+D1		2939				32		F1+V4+D1		2877				21		F3+V3+D1		2635				F2= Micorriza		V2= Isauro		D2= 4 pl a 1.4 m (40,797 pl/ha)

				32		F1+V4+D1		2877				31		F1+V4+D2		1691				12		F3+V2+D1		1823				F3= 50% FQ		V3= Juan

				21		F3+V3+D1		2635				30		F2+V4+D1		1575				11		F3+V2+D2		1377				F4= Testigo Abs		V4= Salvador

				1		F1+V1+D1		2059				27		F3+V4+D2		1283				22		F3+V3+D2		1357

				12		F3+V2+D1		1823				29		F2+V4+D2		608				27		F3+V4+D2		1283

				16		F1+V2+D1		1731				26		F4+V4+D1		603				5		F3+V1+D1		1183

				30		F2+V4+D1		1575				25		F4+V4+D2		274				6		F3+V1+D2		679

				5		F3+V1+D1		1183						Prom V4		1503						Prom F3		1681.25

				19		F2+V3+D1		1177				17		F1+V3+D1		2939				17		F1+V3+D1		2939

				23		F4+V3+D1		671				21		F3+V3+D1		2635				32		F1+V4+D1		2877

				26		F4+V4+D1		603				18		F1+V3+D2		1954				1		F1+V1+D1		2059

				3		F2+V1+D1		547				22		F3+V3+D2		1357				18		F1+V3+D2		1954

				14		F2+V2+D1		458				19		F2+V3+D1		1177				16		F1+V2+D1		1731

				10		F4+V2+D1		371				23		F4+V3+D1		671				31		F1+V4+D2		1691

				7		F4+V1+D1		156				20		F2+V3+D2		524				2		F1+V1+D2		1103

						Desnsidad 1		1495				24		F4+V3+D2		433				15		F1+V2+D2		545

														Prom V3		1461.25						Prom F1		1862.375

				18		F1+V3+D2		1954				1		F1+V1+D1		2059				30		F2+V4+D1		1575

				31		F1+V4+D2		1691				5		F3+V1+D1		1183				19		F2+V3+D1		1177

				11		F3+V2+D2		1377				2		F1+V1+D2		1103				29		F2+V4+D2		608

				22		F3+V3+D2		1357				6		F3+V1+D2		679				3		F2+V1+D1		547

				27		F3+V4+D2		1283				3		F2+V1+D1		547				20		F2+V3+D2		524

				2		F1+V1+D2		1103				8		F4+V1+D2		339				14		F2+V2+D1		458

				6		F3+V1+D2		679				4		F2+V1+D2		250				4		F2+V1+D2		250

				29		F2+V4+D2		608				7		F4+V1+D1		156				13		F2+V2+D2		238

				15		F1+V2+D2		545						Prom V1		789.5						Prom F2		672.125

				20		F2+V3+D2		524				12		F3+V2+D1		1823				23		F4+V3+D1		671

				24		F4+V3+D2		433				16		F1+V2+D1		1731				26		F4+V4+D1		603

				8		F4+V1+D2		339				11		F3+V2+D2		1377				24		F4+V3+D2		433

				25		F4+V4+D2		274				15		F1+V2+D2		545				10		F4+V2+D1		371

				4		F2+V1+D2		250				14		F2+V2+D1		458				8		F4+V1+D2		339

				13		F2+V2+D2		238				10		F4+V2+D1		371				25		F4+V4+D2		274

				9		F4+V2+D2		179				13		F2+V2+D2		238				9		F4+V2+D2		179

						Prom. Dens 2		802.1				9		F4+V2+D2		179				7		F4+V1+D1		156

														Prom V2		840.25						Prom F4		378.25



						Rendimiento promedio por componente tecnológico

				Pl/ha		Densidad		RG (kg/ha con 14% Hum)

				40,797		D1= 2 pl a 0.7 m		1494.875

				40,797		D2= 4 pl a 1.4 m		802.125

						Variedad		RG (kg/ha con 14% Hum)

						V4= Salvador		1503.00

						V3= Juan		1461.25

						V2= Isauro		840.25

						V1= Andrés		789.50



						Fertilización		RG (kg/ha con 14% Hum)

						F1= Balanceada		1862.375

						F3= 50% FQ		1681.25

						F2= Micorriza		672.125

						F4= Testigo Abs		378.25
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		San Antonio Nduayaco, Oaxaca  																San Antonio Nduayaco, Oaxaca  2300 masl														No fertilizer		Fert. 50% (3.6 -20-25 NPK)		 Fert. 100% (7.2-40-50 NPK)		Mycrorrhiza

				Mean Yield  by Component Variable														Mean Yields Affected by Treatments										Land Preparation

				Rendimiento promedio por componente tecnológico														Density Plants/ha		Plant Spacing 		Grain Yield (Kg/ha 14% Hum						Plowing $350/team		4 teams/ha 		1400		1400		1400		1400

		Pl/ha		Densidad		RG (kg/ha con 14% Hum)												40,797		D1= 2 pl a 0.7 m		1494.875						Planting 

		40,797		D1= 2 pl a 0.7 m		1494.875												40,797		D2= 4 pl a 1.4 m		802.125						Landrace Seed $7/kg		22 kg/ha 		154		154		154		154

		40,797		D2= 4 pl a 1.4 m		802.125																						Labor  $150/day		12		1800		1800		1800		1800

																				Farmer Variety		Grain Yield (Kg/ha 14% Hum						Fertilization

				Variedad		RG (kg/ha con 14% Hum)														V4= Salvador		1503.00						18-46-0 				0		418.47		836.94		0

				V4= Salvador		1503.00														V3= Juan		1461.25						KCL						352.8		705.6		0

				V3= Juan		1461.25														V2= Isauro		840.25						Micorriza				0		0		0		150

				V2= Isauro		840.25														V1= Andrés		789.50						Application Labor		$150/ person		0		150		300		0

				V1= Andrés		789.50																						Transport  fertilizer		$ 50/sack		0		85.5		171		0

																				Fertility		Grain Yield (Kg/ha 14% Hum						Pest Control

				Fertilización		RG (kg/ha con 14% Hum)														F1= Balanced (soil test)		1862.375						Seed Treatment 				372.6		372.6		372.6		372.6

				F1= Balanceada		1862.375														F3= 50% of Balanced		1681.25						Cultivation $300/team		2 teams/ha		600		600		600		600

				F3= 50% FQ		1681.25														F2= Micorriza		672.125						Labor  $150/day		3		450		450		450		450

				F2= Micorriza		672.125														F4= No Fertilizer		378.25						Manual weeding		4 laborers		600		600		600		600

				F4= Testigo Abs		378.25																						Karate (2 aplic)		0.25 lt/ha				300		300

																												Aplication Labor 		$ 150/person				300		300

																												Harvest

																												Labor		$ 150/person		300		600		750		600

																												Shelling				300		600		750		600

																												Transport from field						300		600

																												Total  ($/ha)				5976.6		8483.37		10090.14		6726.6





Análisis económico

				Concepto				Testigo absoluto		Fert. Balanceada 50% (3.6 -20-25 NPK)		Fert. Balanceada 100% (7.2-40-50 NPK)		Micorriza						Fertilizante		Testigo absoluto		Fert. Balanceada 50% (3.6 -20-25 NPK)		Fert. Balanceada 100% (7.2-40-50 NPK)		Micorriza						F1= Balanceada		1862.375

				Preparación del terreno																F. Diamónico (kg/ha)		0		43.5		87		0

				Yunta		4 yuntas/ha ($ 350/yunta		1400		1400		1400		1400						Cloruro de Potasio (kg/ha)		0		42		84		0						F3= 50% FQ		1681.25

				Siembra																														F2= Micorriza		672.125

				Semilla Criolla		22 kg/ha ($ 7/kg)		154		154		154		154																				F4= Testigo Abs		378.25

				Jornales		12 Jornales ($ 150 c/u)		1800		1800		1800		1800						Costo								Siembra		7.2-40-50

				Fertilizanción																Fosf. Diamónico ($/bul)		$481								3.6-20-25		NPK		Fert.Balanceada

				18-46-0 				0		418.47		836.94		0						Urea ($/bul)		321										NPK		50% Fert. Balanceada

				Cloruro de Potasio 						352.8		705.6		0

				Micorriza				0		0		0		150						Cloruro de K (bul)		420

				Aplicación		Jornal		0		150		300		0

				Traslado del fertilizante a comunidad		$ 50/bulto		0		85.5		171		0

				Trat. Semilla (Regent ultra)				372.6		372.6		372.6		372.6

				Escarda		Yunta ( 2 a $ 300 c/u)		600		600		600		600

				Jornales		3		450		450		450		450



				Deshierbe manual		4 jornales		600		600		600		600

				Control de plagas

				Karate (2 aplic)		0.25 lt/ha				300		300

				Aplicación		2 Jornal ($ 150 c/u)				300		300

				Cosecha

				Jornales				300		600		750		600

				Desgrane				300		600		750		600

				Acarreo						300		600

				Total  ($/ha)				5976.6		8483.37		10090.14		6726.6

						Testigo absoluto		Fert. Balanceada 50% (3.6 -20-25 NPK)		Fert. Balanceada 100% (7.2-40-50 NPK)		Micorriza

				Rendiento (kg/ha)		378.25		1681.25		1862.375		672.125

				Inversión ($/ha)		5976.6		8483.37		10090.14		6726.6

				Utilidad ($/ha)







Agronomic Trials

• Association Trials: Maize with intercalated
legumes

• Seed Treatment Trials: Comparasion of 
biological, chemical, and no treatment on
maize yield.

• Rotation trials: Green  manures compared
to maize after maize. 



Maize Trials with Associated
Beans, Santiago Yaitepec, Juquila, 

2016.



MasAgro: Landrace Breeding
Between 2014 and 2019: 
• 165 trials and nurseries in 3 states 

(Oaxaca, Michoacán, State of Mexico)
• 162 farmer training courses for more 

than 2,365 farmers from 111 
communities in Oaxaca



Genetic and 
Agronomic 

improvement of native 
maize in  Oaxaca, 

México

Participatory
Selection Agronomic 

Improvement Market Access 

end user 



There are no tortillas remotely like this in 
New York. Cosme makes them downstairs 
in the kitchen from old strains of blue, 
yellow, purple and white corn grown in 
Mexico.

Restaurant Review: Cosme
in the Flatiron District

Enrique Olvera of Best New 
Restaurant in NYC Cosme

http://www.jamesbeard.org/blog/interview-enrique-olvera-best-new-restaurant-nominee-cosme


Maize CRP Funding:  Connecting Farmers to 
Culinary Markets



Native Maize Landrace  Improvement

Small Farmers to Chefs

Benefits of Culinary Markets 
for Landrace Maize:
• Premium price for quality 

and diversity
• Small farmers directly 

targeted
• Promotes in situ 

conservation of maize 
landraces



Training Farmer Groups to Connect to 
Export Markets

Hermetic 
Bagging

Grain Cleaning 

Record Keeping 

Storage

Aflatoxin Testing



Expansion of Use of Native Maize in 
Culinary Markets



Effects of Expanding Culinary Markets on 
Native Maize Prices Paid to Farmers
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CHANGE IN PRICES TO FARMERS 
FOR NATIVE MAIZE FROM 

INICIATION OF PROJECT TO 2018 

2014

Increase of 99  %

2018

2018

2014

Increase of 12 %



How can we preserve and expand benefits 
to small scale traditional landrace farmers?



Commercialization Guidelines for Native Maize 
Landraces

Experts in Native 
Mexican Maize were 
convened to:
• Define standards 

for distinguishing 
native maize

• Form a panel of 
experts to identify 
native maize

• Define types of 
farmers and 
communities that 
can be  targeted.



Presidente 
Flavio

Asamblea

Secretario
Noel

Tesorero
Fernando

Comité 
Asesor

Vocales 

Desarrollo de 
Capacidades Autentificación 

Vinculación Investigación y 
Desarrollo

Producción Gestión de 
Alianzas

Amanda
Edelmira
Juan Manuel
Robert



Marca Colectiva for Maíces Nativos Productos
de la Milpa

A National Collective Trademark approved
for small native maize farmers.. 

Signifying:
• Native Maize verified by 

experts
• Small holder farmer status 

verified
• Native Maize is documented to 

be grown in its historic area of 
distribution 

• Price compensory with the 
quality, rarity, and history of the 
maize



Legal Formation and Tax Registration  of Cooperative 
Xhub Guldan Zegache





COSTOS DE PRODUCCIÓN 2018
Labores a realizar fuentes y/o herramientas cantidad

min
mas $ por 
max

barbecho maquinaria 1 ha 1200
rastra maquinaria 1 ha 800

Yunta mas 4 mosos 1 ha 1600
maquinaria 1 ha 900 600

Deshierbe maquinaria+ mosos 1 ha 800
 3 de 18-46 fosfato 
diamonico 1 ha 1650
3 de 46-0-0 Urea 1 ha 960
2 urea+ 1fosfato 
diamonico 1 ha 1190

Deshierbe por mata manual 1 ha 800 200
corte de zacate manual 1 ha 2000

Pizcar labor
6 a 8 personas 250/por 
dia 1 ha 1500 500

Comida labor de Pizca 6 a 8 personas 80/por dia 1 ha 480 160

Flete 
vehiculo mas 4 gente 
para cargar 1 ha 300

Deshojar y desgranar manual 1 ha 2300
Limpieza de grano manual 1 ton 1000

Total $15,740.00 $17,600.00

fertilización 

siembra 

costos



Pricing of Native Maize Based on 
Farmer Costs and Yield in Optimal and 

Suboptimal Years 

Price Pesos/kg
Increase to 

Farmer Yield kg/hectare
Net Revenue Pesos/hectare 

2014

Net Revenue 
Pesos/hectare

2019

2014 2019 2014 - 2019 Low High Low High Low High

Bolita Blanco 7.00 15.00 114% 1,000 3,000 $    (8,500) $    5,500 $   (500) $29,500 

Bolita Negro 8.50 24.00 182% 500 2,000 $  (11,250) $    1,500 $(3,500) $32,500 

Bolita Amarillo 8.00 18.00 125% 1,000 3,000 $    (7,500) $    8,500 $ 2,500 $38,500 

Bolita Rojo 8.50 30.00 253% 500 1,500 $  (11,250) $  (2,750) $   (500) $29,500 

Costs of production:

$15,500/hectare 

Farmer Profit for Native  Maize under Drought Stressed and Optimal Rainfall Scenarios



Educating Buyers on Farmers Costs 
and Yield by Grain Color Variants



Conservation  of Genetic and Cultural 
Resources



Thank you !



Thanks to the team!

Sr. Pedro Velazquez

M.C. Neftali Cruz

Ing. Jose Luis Roque

Sr. Miguel Heredia



Community
and 

Municipality

Elevation 
(masl) Slope Environment Maize Race Indigenous 

Group

%  of the
population in 

extreme 
poverty

Santa María 
Yolotepec,  Juquila, 
Oaxaca

2040 Hillslopes Transition Zone Comiteco Chatinos 50.2

Santiago Yaitepec, 
Santigo Yaitepec, 
Oaxaca

1800 Hillslopes Transition Zone Comiteco Chatinos 46.04

Santa Maria Roalo, 
La Trinidad 
Zaachila, Oaxaca

1502 Flat Semi-Arid 
Subtropical Bolita Mestizos 25.6

Santa Ana Zegache, 
Santa Ocotlan de 
Morelos, Oaxaca

1,481 Flat Semi-Arid 
Subtropical Bolita Zapotecos de 

Valle 29.16

Mandimbo, San 
Miguel del Puerto, 
Oaxaca

350 Hillslope Semi-Arid
Tropical

Conejo, 
Tuxpeno and 

Olotillo Mestizos 47.8

El Zanjon, Villa 
Tututepec de 
Melchor Ocampo, 
Oaxaca

60 Flat to rolling Semi-Arid
Tropical

Conejo, Tuxpeno
and Olotillo

Mixtecos y 
Mestizos 20.94

Santa María 
Tonameca, 
Pochutla, Oaxaca

40 Flat Semi-Arid
Tropical

Conejo, 
Tuxpeno and 

Olotillo
Mixtecos y 
Mestizos 56.6



Community
and 

Municipality

Elevation 
(masl) Slope Environment Maize Race Indigenous 

Group

%  of the
population in 

extreme 
poverty

Jazmín Morelos, 
Santiago Apoala, 
Oaxaca

2,409 5 - 25% Semi-arid 
Highlands

Chalqueño and
Conico Mixteco 49.3

San Antonio 
Nduayaco, 
Santiago Apoala, 
Oaxaca

2,334 5 - 25% Semi-arid 
Highlands

Chalqueño and
Conico Mixteco 49.3

Trinidad Ixtlán, 
Santiago Xiacuí, 
Oaxaca

2,265 5 - 35% Humid
Highlands

Oloton, Elotes
Occidentales

Zapotecos de la 
Sierra 8.1

Santa Maria 
Yavesia, Santa 
Maria Yavesia, 
Oaxaca

2,083 5 - 35% Humid
Highlands

Conico x Bolita, 
Elotes

Occidentales, 
Serrano

Zapotecos de la 
Sierra 13.13

Pahuacan, 
Ayapango, Edo. de 
Mexico

2,483 Flat
Humid

Highlands
Chalqueño 

Mestizos 8.4

San Felipe de los 
Herreros, 
Charapan,
Michoacán 

2,200 Flat
Humid

Highlands
Mushito and 
Purepecha Purepecha

and Mestizo
35.9

Cherán-Atzicuirín, 
Michoacán 2,200 Flat

Humid
Highlands

Mushito and 
Purepecha Purepecha 25.2
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